MyHuumnanbHoe 60gKeTHOe 06Le06pasoBaTe/ibHOE YUpeXaeHne

EnbHnHCKaa cpegHaa wkonia Ne3d nm. I.K. XKykoBa

PACCMOTPEHO

Ha 3acegaHun LW MO.

npoTokos Nel
oT «29» 08 23 .

COIrnACOBAHO YTBEPXAEHO

Ha nefarorn4yeckom LVPEKTOPOM LIKOSIbI

coBeTe

npoTtokon Nel 00 we oo M/ITou. Poro)unHa H.H.

oT «30» 08 "I npukas Nel71 ot «30» 08 23 T.
T

PABOYAA NMPOIrPAMMA

QNNIEKTBHOIO KYPCA
36paHHble BONPOCHI XUMUM

Ana obyvarowmxcs 11 knacca

Cocrtasutenb: Areesa TaTbAHa HukKonaeeHa
YUNTENb BbICLIEN KBANUPUKALNOHHO KaTeropun

EnbHsa 2023



HOACHUTEJIBHAS 3AIINCKA

[IporpamMma 31EKTUBHOTO Kypca MO XUMHUHU Ha YPOBHE CpEIHEro OoOIero
oOpaszoBanus paszpaboraHa Ha ocHoBe DenepanbHOoro 3akoHa ot 29.12.2012 Ne
2713-®3 «O06 obpa3zoBanuun B Poccuiickoit ®enepauun», TpeOOBaHUN K
pe3yiabTaTaM OCBOCHHS (pepepalibHONM 00pa30oBaTelbHONW MPOTPaMMBI CPEIHETO
obmero o6pazoBanus (POIlI COQO), mnpeacraBieHHbix B DenepaibHOM
rocy/1apcTBeHHOM oOpa3oBareiabHoM cranjgapre COO, ¢ yuérom Konuenuuu
penojiaBaHus yueOHOro mpeamera « XuMus» B 00pa30BaTeNIbHBIX OpPTraHU3aIMsIX
Poccuiickoit  depeparuu,  peaJiM3yOMMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
nporpaMMbl, U OCHOBHBIX TMOJIOKEHUU «CTparerun pa3BUTHUS BOCIUTAHUS B
Poccuiickoit  @eneparun  Ha nepuon  ao 2025 roma» (Pacmopsbkenue
[TpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.).

HeoOxonumocTh pa3pabOTKM B3JEKTUBHOTO Kypca ais ydammxcs 11-x
kinaccoB  «M30paHHBIE BOMPOCHI XUMHH» OOYyCIOBJI€Ha HEOOXOAUMOCTHIO
paclIMpuTh KPyTr U3y4aeMbIX BOIIPOCOB I10 MPEIMETY.

[Iporpamma Kypca TMOCIYXHUT JJis CYIIECTBEHHOTO YIIyOJieHUs u
pacIIMpeHus 3HAHWA MO0 XUMHUHU, HEOOXOIUMBIX I KOHKPETU3AIMH OCHOBHBIX
BOIIPOCOB OPraHWYECKOM, OOIIeH M HEOpraHWYeCKOW XUMHUU W JUIsS OOIIero
Pa3BUTHUS YUYEHUKOB.

eas kypca:

- pacimpeHue 3HaHul, (GOPMHUPOBAHNE YMEHUN M HABBIKOB Yy yUaIIUXCS I10
PELIEHUIO PACUETHBIX 33/1a4 ¥ YIPaKHEHUU MO XUMUHU, Pa3BUTHE MMO3HABATEIbHON
AKTUBHOCTHU U CAMOCTOSITEJIbHOCTH.

3apaum Kypca:

- yrayOJeHue W pacluiupeHre 3HaHWUN MO XWUMHHU 3aKpeluTh YMEHUS U
HaBBIKM KOMIUJIEKCHOTO OCMBICIICHUSI 3HAHUW M WX NPUMEHEHHUIO MPHU PEIICHUU
3a7a4 ¥ yIPaKHEHUM;

-iCCJIEIOBATh M AaHAJIM3UPOBATh AQJITOPUTMBI PEIICHHUS] TUIOBBIX 3ajad,

HaxXoJUuThb CITOCOOBI peUICHUA KOM6I/IHI/IpOBaHHBIX 3aJay,



- (QopmupoBaTh  LEIOCTHOE  MPEACTAaBICHHME O  NPUMEHEHHUH
MaTeMaTUYEeCKOTo anmnapaTa Npy pelIeHNH XUMUYECKUX 3a/1a4;

- pa3BHBaTh y Y4YallUXCS YMEHHUS CpPaBHUBAaTh, aHAJIU3UPOBATh M JI€JaTh
BBIBOJIBL;

-CII0COOCTBOBATh (POPMHUPOBAHUIO HABBIKOB COTPYAHHMUYECTBA B IIPOLECCE
COBMECTHOM paboThI;

- pa3BUTh UHTEPECHI YUAILIUXCS, YBICKAIOIIMUXCS XUMUEH.

Kypc 0asupyercss Ha 3HAHMSX, MOJyYaeMbIX YYalIUMUCA TNPU H3YUCHUU
XMMHU B OCHOBHOM IIKOJIe, U HE TpeOyeT 3HAHHUS TEOPETUYECKHX BOMPOCOB,
BBIXO/SIIMX 32 PAMKH IIKOJBbHON MPOrpaMMBbl.

B 1O e BpeMsa nans yCHEmIHOW peanu3aldd 3TOro 3JEKTUBHOTO Kypca
HEOOXOJIMMO, 4YTOOBl pedsiTa BiIANEeNM BaXXHEHIIMMHU  BBIYMCIUTEIbHBIMU
HaBbIKAMHU, QJITOPUTMAMH PEUICHUS THUIIOBBIX XUMHUYECKUX 3a7ad, YMEJIH
IPUMEHSATh IPU PEILIeHUH 3a7a4d BaxHelne (u3nueckue 1 XMuMUYeCKUE 3aKOHBI.

B kadectBe OCHOBHOW (OpMBI OpraHuM3allud  Y4eOHBIX  3aHATHIM
npeuiaraeTcsl NpoBeACHUE CEMUHAPOB, Ha KOTOPBIX JAaeTCsi KpaTKoe OOBsICHEHHE
TEOPETUUECKOI0 MaTepuala, a Tak K€ pellleHue 3a7a4 U YIpaKHEHUH MO0 JaHHON
TEME.

JUis TOBBIIEHUS HMHTEpeca K TEOPETHMUECKUM BOIPOCAM M 3aKpEIUICHUs
U3yYEHHOI0 MaTepuayia, IPeayCMOTPEHbl YPOKH-NIPAKTUKYMBbl 1O COCTaBJICHHUIO
CXEM NPEBPALIECHUN, OTPaKAKOLIMX TE€HETHYECKYI0 CBA3b MEX]y KiaccaMH
HEOPraHWYECKUX U OPraHUYECKUX BEIIECTB M COCTABJIECHHUIO PACUETHBIX 3a1ad, C
YKa3aHUEM CIIOCOOOB MX PEILICHHUS.

[Ipu pa3paboTke mporpaMmsbl 3JIEKTUBHOTO MPEAMETa aKLEHT Jesajcs Ha Te
BOMPOCHI, KOTOpbIE B 0a30BOM Kypce XHMHUU OCHOBHOW M CpEIHEH IIKOJIbI
paccMaTpHUBalOTCS HEJOCTATOYHO IIOJIHO WJIM HE PACCMaTPUBAIOTCS COBCEM, HO
BXOJAT B POrpaMMbl BCTYIIUTEIbHBIX 3K3aMEHOB B BY3bl.

3ajauyu M yNpa)KHEHUs NOJ0OpaHbl, TaK YTO 3aHATHS MO HMX PELIEHUIO

IpoxoddAT IMapalyICJIbHO C H3Yy4YaCMbIM MATCpHaiOM Ha YpPOKax. boapmmnHCTBO



3a1a4d ¥ ynpaxHeHud B3sa1o u3 KMIMos no EI'D npenpiaymux jer, 4to no3Bojiser
MOArOTOBUTH yuamuxcs k caaue EI'D.

ONEKTUBHBIA Kypc «XHMMHS B 3aJadax U YNPAKHEHUAX» COBMECTHM C
nporpammoii O.C.I'abpuensina, U.I'.Octpoymona, C.A.CrnankoBa

DNEeKTUBHBIN Kypc «XUMHS B 3a/1a4ax U yIPAKHEHUAX» MPEAHA3HAYEH [

ydamuxcs 11-pIX Ki1accoB U paccunTad Ha 17 yacos.

IIporpamma y4eOHOro (3J1eKTUBHOI0) Kypca o0ecrne4uBaeT:
- YIOBJIETBOPCHHUE MHANBUAYATBHBIX 3aIIPOCOB 00YJArOIINXCS;
- 0011e00pa3oBaTebHYI0, OOIICKYIBTYPHYIO COCTABISIONIYI0 TPHU TMOJTYyYECHUH
CpeaHero oo0IIero oopa3oBaHusl;
- pa3BUTHE JINYHOCTH OOYYAMOIIMXCS, WX TI03HABATEIbHBIX HWHTEPECOB,
MHTEJUICKTYaTbHON U IICHHOCTHO-CMBICTIOBOU C(epHl;
- pa3BUTHE HABBIKOB CAMOOOPA30BaHMUs U CAMOIIPOCKTUPOBAHUS;
- yriayOyieHne, pacuiupeHre W CHCTeMAaTH3alliio 3HaHWW B BHIOpAaHHOW 00JacTH
HAY4YHOT'O 3HAHUWS WM BHJA JICSITEIHLHOCTH;
- COBEpIICHCTBOBAHNE UMEIOIIETOCS ¥ MPHUOOPETEHNE HOBOTO OTIBITA;
- TIO3HABATENBHOW  JEATEIIFHOCTH, NPOPECCUOHATHHOTO  CaMOONIPEISIICHUS
00yJaromuxcs.

JlaHHas mporpamMma rapaHTupyeT oOecriedeHre eMHCTBa 00pa30BaATEIILHOTO
MPOCTPAHCTBA 32 CYET MPEEMCTBEHHOCTH, WHTETPAIUU, TIPEIOCTABICHUS PABHBIX

BO3MOXHOCTEH M KauecTBa 00pa30BaHUSI.



Conep:xxanue
Beenenue (1 4)
CoctaB u crpoeHue BenlectB. CBoiicTBa BemecTB. DU3NUECKHE U XUMHUYECKHUE
SIBJICHHUSI.
OcHOBHbBIE OHATHS U 3AKOHbI XUMHUH (34)
ATOMHO-MOJIEKYJISIPHOE Y4Y€HHE. ATOMBI U MOJIEKYJIbl. XUMHUYECKUU SJIEMEHT.
3aKOH COXpaHEHUs MacChl BellecTBa. [a30Bble 3aKOHBI. 3aKOH OOBEMHBIX
OTHOIIIEHUN. 3aKOH ABOTAJIPO.
PacueTHble 3agaum: pacueTHbIC 3a/Ja4d C MCIOJIb30BAHUEM 3aKOHA COXPAHEHUSA
Macchl BEIIECTBA;
JleMOoHCTpanuu. 3aKOH COXpaHEHUsI MAacChl BELIECTBA
I'mopuausanusa. (1 4)
['ubpunmn3zanus AIEKTPOHHBIXOPOUTAICH. Tuns rUOpUIU3AIUY.
[IpocTpancTBeHHAss KOHPUTYpAIUS MOJIEKYI.
XumMnuyeckasi KHHeTHKA (2 4)
CKOpoCTh TOMOTE€HHBIX M TE€TEPOr€HHBIX XHMHUYECKHX peaklUHil. OHeprus
aKTUBAalWU. | '€TepOreHHbI 1 TOMOT€HHBIN KaTanu3. PaBHOBECHbIE KOHLICHTPALIMH.
KoncranTa paBHOBeCHSs
Pacuernsbie 3amaun: Beraucienne CKOPOCTH XUMUYECKOW PEAKIIMU TTPU U3MECHEHUU
TEMIIEpaTypbl U KOHIEHTPALUU.
JemoHcTpanuu. PasmoxeHne nepokcuaa BOAOPOJAA € IMOMOIIBI KaTalIu3aTropa
(oxcuma mapranma (IV)) ceiporo kaprodens.
PacTBopbl. PacTBopenne (2 4)
[Ipouiecc pactBopenne. CrocoObl YMCICHHOTO BBIPAXKEHHUS COCTaBa PAaCTBOPOB:
MaccoBasi J0Jig, MOJSIpHas J0Jig, MOJSIpHAas W HOpPMaibHas KOHIICHTPAIIUSI.
OnektponuTnyeckas auccounanusi. CTeneHb ANEKTPOJIUTHUYECKON THUCCOLHUALNU.
CuiibHble U cna0ble eKTpodauThl. KoHCTaHTa AMCCOIMalUU.
PacueTHble 3amaun: BeruucieHne MaccOBOM J10JM, MOJISIPHOM JOJIM, MOJISIPHOU U

HOPMAaJIbHOM KOHIIEHTPALlMU PACTBOPEHHBIX BELUIECTB B PACTBOPE.



Hemounctpanuu. Ilpumepsl HeoOpaTUMBIX peakiui, HAYHIMX C 00pa3zoBaHHEM
ocaJka, rasa

WJIU BOJBI

BakHelmne Ki1accbl HEOPraHMYeCKUX coequHeHui (349)

Oco0eHHOCTH B3aMMOJEHCTBUSA KOHLEHTPUPOBAHHOW CEPHOM M a30THOM KHUCIIOT C
MeTalaMd U HemeTauiamu. CoJid: KUCIble, HOpMalibHbIe(CpPEIHUE), OCHOBHBIE,
JIBOIHBIE, CMEIIAHHbIE U KOMIUIEKCHbIE, OCOOEHHOCTH MX CTPOEHUS M CBOMCTB.
I'maponus coneil. OCHOBHBIE TUIIBI TUAPOIN3A COJIEH.

PacuerHble 3anaun: PenieHne SKCEpUMEHTANIBHBIX 33/1a4.
OKHCINTENIbHO-BOCCTAHOBUTEIbHBIC PEAKIIHU. JJIEKTPOau3. (4 9)

Teopust OKHCIWUTENBHO-BOCCTAHOBUTEIBHBIX peakuuil. TUIbl OKUCIWUTEIBHO-
BOCCTAHOBHUTENBHBIX  peakuuii. MeroJ  3JIEKTPOHHO-UOHHOTO  OanaHca.
DOneKkTpoau3. DIEKTPOJIN3 PacTBOPOB coiieil. KarogHele M aHOIHBIE MPOIIECCHI.
IIpumeHneHue 31eKTpoIIn3a.

PacuerHble 3anaun: Penenue 3anad pasHblX TUIIOB

JleMoHCTpanuu. DIEKTPOJIN3 paciljIaBOB U PaCTBOPOB COJIEH

3ayerHoe 3anaTHe-1 U



IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHUHN HA BA3OBOM YPOBHE CPEJAHEI'O OBLIEI'O
OBPA3OBAHUA

JIMHHOCTHBLIE PE3VYJIbTAT

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJMEeTHBIM M MpeaMeTHbIM). HaydHo-MeTroanuecko OCHOBOW IS
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
o0pa3oBaHus ABISIETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBercTBUM C CHCTEMHO-AESTENBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIHTATOB OCBOEHHUSA MNpeaMera «XHUMHUS» Ha YpPOBHE CPEIHETrO
o01ero 00pa3oBaHusl BbIJICICHBI CAEAYIONINE COCTABISIONIUE:

OCO3HAHHUE OOYYAIOUIUMHUCS POCCUUCKOM TPAKTAHCKON HWIEHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEIEIICHUIO;

HaJIMYMe MOTHBAIIMU K 00YUYEHUIO;

IeJICHANPABIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUN JTUYHOCTH HAa OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TPaIULIUi 0a30BOM HAYKU XUMUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
NEATENIbHOCTH LEHHOCTHO-CMBICJIOBBIMU yCTAHOBKaMHU, NPUCYIIMMH LIEJIOCTHON
CUCTEME XHUMUUYECKOT0 00pa30BaHMUS;

HaJIM4YUe MPaBOCO3HAHUS SKOJIOTMYECKON KYIbTYpPbl U CHOCOOHOCTH CTaBUTh
L€ U CTPOUTH )KU3HEHHBIE MJIAHBI.

JINYHOCTHBIE pE3yJbTaThl OCBOCHMS NIpeIMeTa «XUMHs» JTOCTUTAOTCS B
€AUHCTBE Y4Y€OHOM M BOCHUTATENBHOW JESATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COLMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaNaMH POCCHMCKOrO TPakJaHCKOTO O0IecTBa, MPUHATHIMU B OOIIECTBE
HOpMaMU U  TpaBWIAMHM  TIOBEJCHHUS, CIOCOOCTBYIOIIMMHU  Ipoleccam
CaMOINO3HAaHMUs, CaMOpPAa3BUTUSI M HPABCTBEHHOIO CTAHOBIIEHHS JIMYHOCTH

00yYarOITHUXCA.



JIn4HOCTHBIE pE3yJbTaThl OCBOCHUS MpeAMEeTa «XUMHS» OTPaKaroT
c(hOpMUPOBAHHOCTh OIbITA MO3HABATEILHOW U TMPAKTUYECKON JEATECIbHOCTH
o0ydJaromuxcs 1Mo peaanu3aiui IPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIE B
YaCTH:

1) rpak1aHCKOT'O BOCIIUTAHUS :

OCO3HAHUS  OOy4YarOUIUMHUCS ~ CBOMX  KOHCTUTYIMOHHBIX  TMpaB U
00s13aHHOCTEH, YBOXKECHUS K 3aKOHY U MIPABOIOPSIKY;

NpEACTaBICHUS O COLMAIBHBIX HOpPMaxX U TMpaBUIaX MEXIIMYHOCTHBIX
OTHOIIICHUI B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKON JEATEIbHOCTA TMPU CO3JaHUU
y4eOHBIX MPOCKTOB, PEIICHUU Y4YEOHBIX W TMO3HABATEIBHBIX 3a7a4, BHITIOJHCHUHU
XUMUYECKUX dIKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHUMAaTh W NPUHUMATh MOTHUBBI, HAaMEPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPH aHAIU3€ PA3JIMUYHBIX BUJIOB YUEOHOU IeSATEILHOCTH;

2) NaTpUOTUYECKOTO BOCIIUTAHUSA:

IIEHHOCTHOTO OTHOIICHHS K MCTOPUYECKOMY M HAaydYHOMY HACIICIUIO
OTEUECTBEHHOU XUMUH;

YBaXEHUSI K MPOIIECCY TBOPYECTBA B 00JIACTH TEOPUU M MPAKTUUECKOTO
IPUMEHCHHS] XUMHH, OCO3HAHHUS TOTO, YTO JIOCTHIKEHUS HAYKH €CTh Pe3yibTaT
JUTMTCIPHBIX ~ HAOJIOMCHUH, KPOMOTJIMBBIX  JKCIEPUMCHTAIBHBIX  ITOHCKOB,
MOCTOSIHHOTO TPYJla YYEHBIX U MTPAKTUKOB;

WHTEepeca M I03HABATEIbHBIX MOTHBOB B TOJYYEHUH M IOCIEAYIOIIEM
aHajau3e MHQPOpMAIMU O MEPEIOBBIX JOCTHIKCHHUSX COBPEMEHHON OTECYCCTBEHHOM
XUMUH;

3) TyXOBHO-HPABCTBEHHOT'O BOCTIUTAHHS :

HPABCTBEHHOTO CO3HAHMS, STUUECKOTO MOBE/ICHUS;

CITIOCOOHOCTH  OIICHHUBATh  CHUTYallMHM, CBS3aHHBIE C XHUMHYCCKUMHU
SIBJICHUSIMUA, W TPUHUMATh OCO3HAHHBIC PEIICHHUS, OPUECHTHPYSACH HA MOPAITHHO-

HPAaBCTBCHHBIC HOPMBI 1 ICHHOCTH,



TOTOBHOCTH OLIEHUBAaTh CBOE MOBEJIECHHWE U MOCTYNKH CBOMX TOBapHILEH C
MO3ULMNA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAaHUE IMOCIEICTBHM 3THUX
MOCTYIIKOB;

4) popmMupoBaHUs KyJIbTYPhI 310POBbSI:

NOHMMAaHHUS LEHHOCTEH 310poBOro M 0e30MmacHoro obpas3a KU3HH,
HEO0OXOIUMOCTH OTBETCTBEHHOTO OTHOILIEHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
NCUXUYECKOMY 3/I0POBbIO;

coOJIIO/ICHUsT TpaBWiI OE€30MacCHOr0 OOpalleHUs] C BEIIeCTBAMU B OBITY,
NOBCEIHEBHOM JKU3HU U B TPYJIOBOH JESATENBHOCTH;

NOHMMaHUSl I[EHHOCTH TIPaBWJI WHAMBUAYAIBHOTO U  KOJJICKTHBHOTO
0e30MacHOro MOBE/ICHUS B CUTYAIUsX, YTPOKAIOIIUX 3/JOPOBbIO U KU3HU JIIOJICH;

OCO3HAHUS MOCIEACTBHIA M HETPUSATHS BPEIHBIX MPHUBBIUEK (YIIOTPEOICHHUS
QJIKOTOJIsl, HAPKOTHKOB, KYPCHHS );

5) Tpy10BOrO BOCIIUTAHMUSL:

KOMMYHUKATHUBHOM  KOMIETEHTHOCTM B  y4e€OHO-HCCIIEOBATEIbCKON
JESITEeIbHOCTH, OOIIECTBEHHO IOJIE3HOW, TBOPYECKOM M JIpyrux BUAax
JesITeNIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YYacTHE€ B PpEUICHUMM MPAKTHUUECKUX 3a]ad
coLlMabHON HaNpaBICHHOCTH (B paMKax CBOEIo Kjlacca, IIKOJIbI);

UHTEpeca K MPaKTUIECKOMY U3YUEeHHIO Tpodeccuil pa3aInyHoro poaa, B TOM
quciie Ha OCHOBE MPUMEHEHHUS MTPEIMETHBIX 3HaHUN N0 XUMUH;

YBa)KEHUS K TPYAY, JIOASIM TpyJa U pe3ysibTaTaM TPYI0BOM e TEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BbIOOpDY MHIUBUAYaJbHOW TPAeKTOPUU
oOpa3oBaHus, Oynaymied mpodeccud M peaau3alud COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CHOCOOHOCTEN K XMMHUH, HHTEPECOB U
moTpeOHOCTEH 00IIeCTBA;

6) SKOJIOTHYECKOT'0 BOCIIUTAHUSA

9KOJIOTMYECKH LEJIECO00PAa3HOr0 OTHOLIEHHSI K MPUPOJE, KAK HCTOYHUKY

CymcCTBOBAaHM: )KM3HU HA BCMJ'IG;



MOHUMAHHS TJIO0ATBHOTO XapakTepa SKOJOTHYECKUX MPOOIeM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPEJIbI;

OCO3HAHUSI HEOOXOJAMMOCTH WCIOJIb30BAHUSI JOCTHXKCHUN XUMUU IS
pELIeHUS] BOIPOCOB PAlMOHAIIBHOTO MIPUPOJONIOIB30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, MPUHOCIAIIUX BpPEI OKPYXkKarOIIEH
MPUPOJIHON cpejlle, YMEHHS MPOTHO3UPOBATh HEOJArONMpPUSITHBIE IKOJIOTHUYECKHUE
MOCJIEJCTBUS NPEANPUHUMAEMBIX ACHCTBUNA U IPEAOTBPALIATh UX;

HaJlW4yusg  Pa3BUTOTO  JKOJOTMYECKOTO  MBIIUIEHUS,  IKOJOTHYECKOU
KYJbTYpbI, ONBITA JIEITEILHOCTH HKOJIOTUYECKONW HANpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI MU B TO3HABATEIbHOM, KOMMYHMKATUBHOM M COLIMATIBHOU
MpakTUKE, CIHOCOOHOCTU W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemodoouu;

7) IEHHOCTH HAyYHOTO TTO3HAHUSL:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOLIECTBEHHOMN MPAKTHKY;

NOHUMAaHHS CHeUPUKH XUMUU KaK HayKd, OCO3HAaHMsS €€ pOoau B
(GbopMHUPOBaHUHU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU LEJIOCTHOTO
NPEJICTaBIICHUsI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE MPUPOJBI M YEIOBEKa, B
MO3HAHUU TPUPOJTHBIX 3aKOHOMEPHOCTEM U pelieHuu MpoOJeM COXpaHEHUs
IIPUPOJTHOTO PABHOBECHUS;

yOeXKIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUU I COBPEMEHHOMU
UUBWIM3AUUU: B €€ TyMAaHHCTUYECKOM HANpaBIICHHOCTH W BaXHOM pOJIU B
CO37IaHUM HOBOM 0a3bl MaTepPUANIBHOU KYJIbTYPHI, PEIICHUH TI00aJbHBIX POOIEM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOW, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUCHHH YCIOBUI
YCHEIIHOTO TPy/la H OSKOJOTUYECKA KOMQPOPTHOM IKHU3HU KaXIOTO UJICHA
00111eCTBA;

€CTECTBCHHO-HAYYHOM T'PAaMOTHOCTH: IIOHMUMaHHS CYIIHOCTH METOJIOB

IMO3HaHMuA, HCIIOJIIB3YCMbIX B CCTCCTBCHHBIX HAyKaX, CIIOCOOHOCTH HMCIOJb30BaTh



MoJTy4yaeMble 3HAHUS JIJIsl aHAIu3a U OOBSICHEHMsI SIBIICHUM OKPYXAIOIEeTro Mupa u
MPOUCXOJAIINUX B HEM U3MEHEHUH, YMEHUS JenaTh 000CHOBAHHBIC 3aKTIOUCHUS Ha
OCHOBE HAay4yHbIX (AKTOB U HUMEIONIUXCS JAaHHBIX C MEJIbI0 TOJYYEHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCMOJIb30BaTh XUMHUYECKHE 3HAHUSA IS
pelieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIBCKOM S TEIbHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTM K  HENPEPhIBHOMY O00pa3oBaHUIO U
caMOoOOpa30BaHHI0, K AKTHBHOMY IIOJYYCHUIO HOBBIX 3HAHHH 10 XUMHH B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTSAMU;

UHTEpeca K 0COOCHHOCTSIM TpyJa B pa3aIudHbIX chepax nmpodeccrnoHambHOM
NESATEIBbHOCTH.

METAIIPEAMETHBIE PE3VJIbTATDI

MeranpenMeTHbIE PE3yJIbTaThl OCBOCHHS yU€OHOTO MpeaMeTa «XUMHUs» Ha
YpOBHE CpeIHEro 00IIero o0pa3oBaHus BKIOYAIOT:

3HauUMMble 1 (QOPMHUPOBAHHMS  MHPOBO33PEHHsS]  OOy4YaIOIIUXCA
MEXIUCIUIUIMHAPHBIE (MEXKIpEeIMETHbIE) OOIIEHAYyUYHbIE MOHITHS, OTpakarollue
[IEJIOCTHOCTh HAYYHOW KapTHHBI MHUpa M CHEHU(PUKY METOJO0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, SHEPTHUsl, SIBJIICHHE,
IpoIIecC, CUCTEMa, Hay4YHbIH (PaKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEOBAHNE, HAOTIOCHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHE);

YHUBEpCaJbHbIE YUeOHbIE NEUCTBHS (ITO3HABATEIbHBIE, KOMMYHUKATHBHBIE,
PEryJIsTUBHBIE), o0ecrneunBaroIne dbopmupoBaHue G YHKIIMOHATBHOM
IPaMOTHOCTH U COITUAIBHOM KOMITIETCHIIMH 00y4YatOmnXCs;

CHOCOOHOCTD o0yyJaromuxcs WCIIOJIb30BATh OCBOECHHBIE
MEKIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUSA W YHUBEpPCAJIbHbIE y4eOHbIE

JIEVCTBUS B TIO3HABATEIILHOW M COLIMATIBHOM MPAKTHUKE.



MertanpeaMeTHbIE pE3YJIbTAThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIBHBIMU, KOMMYHUKATHUBHBIMU U  PETryJIATHUBHBIMU
JIEMCTBUASIMU.

OBnajsieHne YHUBEPCAITHHBIMU YU€OHBIMU MO3HABATEILHBIMU JEHCTBUSIMU:

1) 6a30BBIC TOrHYECKUE TSUCTBUS:

caMoCTOsITeIbHO  (OPMYJIHUPOBATH M aKTyaJu3UpoOBaTh  MOpoOiIemy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpeAeysiTh LEIU JESITEIbHOCTH, 3ajlaBasg NapaMeTpbl U KPUTEPUH UX
JTOCTUKEHUS, COOTHOCUTH PE3YJbTATHI ACSTEIBHOCTH C MOCTAaBICHHBIMU LIEJISIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTUUECKOTO MBIIUIEHUS —
BBIJICTIATh XAapaKTEPHbIC TMPU3HAKK TOHATUNW W yCTaHABJIMBATH MX B3aUMOCBS3b,
UCITIOJI30BaTh COOTBETCTBYIONINE MOHATHUS JIJII OOBSICHEHHUS OTACIBHBIX (PAKTOB M
SIBJICHUM;

BLIOMpATh OCHOBAHUS W KPUTEPUU IS KiIacCH(HKAIUM BEIIECTB U
XUMUYECKUX PEAKIIHIA;

yCTaHABIUBAaTh TPUUYMHHO-CJICACTBEHHBIE CBSI3M MEXKIYy H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE PACCYyXIACHUS (MHIYKTUBHBIC, JIEAYKTHUBHBIE, IIO
AQHAJIOTUH), BBISIBIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUYUS B paccMaTpyuBacMbIX
SIBICHUAX, (DOPMYJIHUPOBATH BHIBOJIBI 1 3aKIIOUCHHUS;

IIPUMEHSATH B MPOLIECCE MO3HAHUS, UCIIOIb3YEMBIE B XUMHUHU CUMBOJINYECKUE
(3HaKOBBIC) MOJICIIH, TPEOOPA30BHIBATH MOJICIIBHBIC MPEICTABIICHUS — XUMUUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYECKas ¢opmysa, ypaBHEHHE XHMHYECCKOMN
peaKkiuy — MPU PEHICHUU YYEOHBIX IMO3HABATEIbHBIX W IMPAKTUUYECKUX 3ajad,
MPUMEHATh Ha3BaHHBIC MOJIEIbHbBIC MPEACTaBICHUS VISl BBISIBICHUS XapaKTePHBIX
MPU3HAKOB U3YYa€MBbIX BEIIECTB U XUMHUYECKUX PEAKIIUH.

2) 6a30BbIC HCCIIEIOBATENBCKUE JCHCTBUS:

BJIAJIETh OCHOBAaMHM METOJOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX

peaKuunii;



dbopmynupoBaTh €AW M 3aJa4d  UCCIEJOBaHUS,  HCIOJIb30BaTh
MOCTaBJICHHBIE W CaMOCTOSITETLHO C(HOPMYJIUPOBAHHBIE BOMPOCHI B KaueCTBE
MHCTPYMEHTa TMO3HAHMUS U OCHOBBI I (POPMHPOBAHUSI TUIOTE3bI MO MPOBEPKE
MPaBUIIBHOCTH BBICKA3bIBAEMBIX CYKICHHUI;

BJIAJIETh HAaBBIKAMU CAaMOCTOATEJIBHOTO IUIAHUPOBAHUS U TMPOBEICHUS
YUYEHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOII0IATh 3a XOJ0M
nporecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3ysbTaT, (OpMYITUPOBATH
000011IeHNs ¥ BBIBOBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJILTATOB UCCIIEAOBAHUS,
COCTaBJISITh 00OCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTrh OMNBIT YYEHUUYECKOM HCCIIeIOBATEIbCKOH U MPOCKTHOM
NEATEeNIbHOCTH, TMPOSBIATh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEJILHOMY
MOMCKY METOJIOB PEIICHHUS TMPAaKTHYECKUX 3a7a4, NPUMEHEHUIO pPa3IuYHBIX
METO/IOB TIO3HAHUSI.

3) pabora ¢ uHpOpMaIUEH:

OpUEHTUPOBATHCS B PA3NUYHBIX MCTOYHUKAX HHPopManuu (Hay4yHO-
NOMyJsIpHAsl JUTepaTypa XUMHUYECKOrO COJEpXKaHUs, CIPABOYHbIE IOCOOMUS,
pecypcel MHTEepHeTa), aHaIM3UpOBaTh MH(OPMAIUIO Pa3IMYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OILICHUBATh ed JIOCTOBEPHOCTD u
HENIPOTHUBOPEUHUBOCTb;

dbopMynHpoOBaTH 3aIPOCHl U MPUMEHSTh PA3IMYHbIE METOJbI TIPU TOUCKE U
orbope wuHPOpMaNMKH, HEOOXOMWMON [IJIsi BBINOJHEHHS YYeOHBIX 3a7ad
OIPEAEIEHHOTO TUIIA;

NpUOOpPETaTh OMBIT HCIOJIL30BaHUS WH(OOPMAIMOHHO-KOMMYHHKATUBHBIX
TE€XHOJIOTUH U Pa3IMYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSITETTLHO ~ BBIOMpAaTh  ONTUMANbHYIO  (opMy  mpencTaBiIeHUS
uHpopmarmu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAy4YHbIA $3BIK B KAueCTBE CpeACTBA NpU pabdoTe C
XUMUYECKOW uH(MOpMalMeil: NpUMEHSATh MeXNpeaMeTHble ((dusumyeckue u

MaTeMaTU4eCKUE) 3HAKU U CUMBOJIbL, POpMyIIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;



UCIIOJI30BaTh W TPEoOpa3oBhIBATh 3HAKOBO-CHMBOJIMYECKHE CpPEIICTBA
HaTJISTHOCTH.

OBnaneHNe YHUBEPCATLHBIMA KOMMYHUKATUBHBIMU JACHCTBUSMU

3aJ1aBaTh BOTIPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBI B XOJI€ JHAIIOTA W/WITH
JTUCKYCCHHM,  BBICKAa3bIBaTh HWJEH, (QOPMYyIHpPOBaTH CBOM  NPEIJIOKCHHUS
OTHOCHUTEIIHHO BBITIOJTHCHHSI TIPEIOKEHHOM 3a1a9H;

BBICTYIIATh C TPE3CHTAIMCH PEe3yIbTaTOB IMO3HABATCIIBHON JICSITCIIBHOCTH,
MOJTYYCHHBIX CAMOCTOSITEIILHO MM COBMECTHO CO CBEPCTHUKAMH TIPH BBITTOJTHCHUH
XHUMHYECKOTO JKCIICPUMEHTA, MPAKTUICCKONH pabOThl MO UCCIICIOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, PeaiM3aIlii y4eOHOTO MPOEKTa M (OPMYIUPOBATH BBHIBOIBI
10 pe3yJibTaTaM MPOBEAEHHBIX HCCIICIOBAHWNA MYTEM COTJIACOBAHUS IO3HMIIMKA B
X071e 00CYX/ICHHSI 1 OOMEHA MHCHHUSIMH.

OBnasicHUE YHUBEPCATbHBIMH PETyJISTUBHBIMH JICHCTBUSIMM:

CaMOCTOSITEJIbHO TUJIAHUPOBATh M OCYILIECTBISATH CBOKO IO3HABATEIBHYIO
NEeSTENbHOCTb, OMpenessss €€ Lead W 3aJauyd, KOHTPOJIUPOBATH M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpeJUlaraéMblii  aNrOpuTM JIEUCTBUIM TpuU
BBIMIOJTHEHUM Y4YeOHBIX M HCCJENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
3 PeKTUBHBIN C€MOCO0 MX pemieHus ¢ YYETOM IMOJYyYCeHHS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKITUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JESATEIHHOCTH Ha OCHOBE CaMOaHaIM3a
¥ CAaMOOIICHKH.

IIpeameTHsble pe3yjbTaTbhl OCBoeHUA Kypca «OOmas W HeopraHmdeckas
XUMHSI» OTPAKAIOT:

c(hOpMHUPOBAHHOCTh  TPEACTABICHHM: O XUMHUYECKOM  COCTaBIISIOMICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJM XUMUU B TIO3HAHWUU SIBICHHUU
npupoasl, B (QOPMUPOBAHWM MBIIUICHUS W  KyJbTypbl JIMYHOCTH, €&
(GYHKITMOHAIBHON TPAMOTHOCTH, HEOOXOUMOM /TS PEIICHUS MPAKTHYECKUX 3a1a4

M DKOJOTUYECKU OOOCHOBAHHOTO OTHOUIEHHUS K CBOEMY 3J0POBbIO M MPUPOIHOM

cpene;



BJIQJICHUE  CUCTEMOW  XUMHUYECKMX  3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TMOHATUS (XUMHUYECKUH 3JIEMEHT, aTtom, Hu3oTom, S-, p-, d-
ANEKTPOHHBIE OpOWTAIM aTOMOB, HMOH, MOJIEKYyJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIIBHOCTD, CTENEHb OKHUCIICHUS, XUMHUYECKasl CBS3b
(KoBaJIeHTHAsI, MOHHAs, METAJTMYECKasi, BOJIOPOJIHAS ), KpUCTA/NIMUECKasl peméTka,
TUNBl ~XUMUYECKUX  PEAKUUM, PaCTBOpP, DIJIEKTPOIUTHI,  HEDICKTPOJIUTHI,
AJEKTPOJUTHYECKAST JIUCCOLMALINS, OKHUCIUTENIb, BOCCTAHOBHUTEIb, CKOPOCTh
XUMUYECKOW pEaKIMi, XUMHUYECKOE PABHOBECHUE);TEOPHUU U 3aKOHBI (TEOpHs
BJIEKTPOJIMTHUYECKOM Aucconumanuu, nepuoaunuyecku 3akoH . M. Menneneesa,
3aKOH COXPAHEHUsI MAacChl BEIIECTB, 3aKOH COXPAHEHUSI U MPEBPAILCHUS YHEPTUU
IpyU XUMHYECKUX PEAKIUsIX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHH S3BIK XUMHH,
MHUPOBO33PEHUYECKUE 3HAHUA, JIEkKAIIUE B OCHOBE MOHWMAaHUSA MPUUYUHHOCTU U
CUCTEMHOCTH XUMHUUYECKUX SBJICHUM, (PAKTONOTMYECKHE CBEJICHMUSI O CBOMCTBAX,
CoCTaBe, MOJYYeHUH U 0€30MaCHOM MCIIOIb30BAaHUU BaKHEHIINX HEOPTaHHUUECKHUX
BEIIECTB B OBITY M MPAKTHUUYECKOU JIEATETLHOCTH YEJI0BEKa;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISITh XapaKTEpHbIE MPU3HAKU TOHATHM,
YCTaHABIIMBAaTh UX B3aHUMOCBS3b, MCIOIb30BaTh COOTBETCTBYIOIIUE MOHATHA INPHU
OMMCAaHUN HEOPTAHMYECKHUX BEILIECTB U UX MPEBPAILICHUI;

c(hOpPMHPOBAHHOCTh YMEHUN HCIIOJIB30BATh XUMHUYECKYI) CHMBOJUKY IS
coctaBieHus GOpMyJd BEIIECTB M YpaBHEHUUW XMMHUUYECKHX  pEaKIHi,
cuctematnieckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIACITBHBIX
HEOPraHUYECKUX BellecTB (yrapHblil ra3, YrIeKUCHbIA ra3, aMMHAaK, TaméHas
U3BECTb, HETAILIEHAS] U3BECTh, MTUTHEBAS CO/A, MUPUT U JIPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUHN OMPENEATh BaJCHTHOCTh M CTEIICHb OKUCIICHUS
XUMHUYECKHX 3JIEMEHTOB B COCAMHEHUSAX PAa3IMYHOTO COCTaBa, BHUJ XUMHUYECKOU
CBA3U (KOBaJICHTHAs, MOHHAs, METAJNIMYECKAas, BOJOPO/HAS) B COCAUHEHUSIX, THII
KPUCTAJJIMYECKOW PEMIETKM KOHKPETHOrO BeIeCcTBa (aTOMHas, MOJICKYJSIpHas,
MOHHAs, METAJJIMYECKAs1), XapaKTep CPeAbl B BOJHBIX pacTBOPAaX HEOPraHHMUYECKUX

COCIMHCHUIA,



c(hopMUPOBAHHOCTH YMEHUU YCTaHaBIIMBATh MPUHALIC)KHOCTh
HEOPraHUYECKUX BEHIECTB MO HX COCTaBY K OMNPEACIIEHHOMY Kiaccy/Tpynme
COeIMHEHUH (MPOCThIE BEIIECTBA — METAJIbl U HEMETaJUIbl, OKCHUJIbI, OCHOBAaHMUS,
KHUCIIOTBI, aM()OTEPHBIE THUIPOKCUBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUN PaCKpPhIBATh CMBICI MEPUOAUYECKOro 3akoHa Jl.
N. MenaeneeBa u 1€eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, O0BSICHUTEIbHYIO
U TIPOTHOCTUYECKYIO () YHKIINH;

c(hOpMUPOBAHHOCTh YMEHHH XapaKTepu30BaTh dJIEKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKUX »JJeMeHTOB 14 mnepuonoB Ilepuoanueckoit CUCTEMBI
xuMuueckux sjemeHtoB JI. M. MenneneeBa, HCIoONb3ys MOHATHSA «S-, P-, O-
AJIEKTPOHHbBIC opOuTaINy, «IHEPreTUYECKHUE YPOBHI, OOBSCHATH
3aKOHOMEPHOCTH MU3MEHEHUSI CBOMCTB XMMHUYECKUX BJIEMEHTOB U UX COCAUHECHUI
no nepuojam u rpymnmnam [lepuoandyeckoit cucTeMbl XUMUYECKUX d1eMeHToB /. .
Menpeneena;

chOpMHUPOBAHHOCTh YMEHHUM  XapakTepu3oBaTh (OMHCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKJIaTh CYIIECTBOBAHUE TE€HETHUUYECKOW CBSI3M MEXIYy HEOPraHMYEeCKUMU
BEILIECTBAMHU C IMOMOIIbIO YPABHEHUM COOTBETCTBYIOIIMX XUMHUUYECKUX PEaKIIU;

c(hOpMHUPOBAHHOCTh YMEHHS KIJIACCHU(PUIMPOBATh XUMHUYCCKHE PEAKIIUU TI0
pa3IMYHBIM TIpU3HAKaM (YUCIYy M COCTaBY pEardpyrolux BELIECTB, TEIJIOBOMY
s dekTy peakiuu, U3MEHCHHIO CTCIICHEH OKHCIICHHS 3JICMEHTOB, OOpPaTUMOCTH
peaKIiM, Y4acTHIO KaTaJlu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHMH COCTABIISITh YPaBHEHUS PEaKIUH Pa3TuIHBIX
THUIIOB, TIOJIHBIC M COKPAIIEHHBIC YPaBHEHUS pEaKIuii HOHHOTO OOMEHA, yUUTHIBAs
YCIIOBUS, TPU KOTOPBIX 3TH PEAKIIMU UAYT 1O KOHIIA;

c(hOpMHUPOBAHHOCTh yYMEHHH TMPOBOJUTH PEAKIUH, TOATBEPKIAIOIINE
KAQYECTBCHHBIA COCTaB PAa3JIMYHBIX HEOPraHWYECKHX BENIECTB, pPAaCMO3HABATh
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE B BOJHBIX PaCTBOPaX HEOPTaHUUYECKUX

BCIIECTB;



c(hOpMUPOBAHHOCTh YMEHHMI  pPACKpPhIBaThb CYHIHOCTh  OKHCJIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUM MOCPEACTBOM COCTABIICHUS SJIEKTPOHHOIO OanaHca
3TUX PEAKLUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCUMOCTh CKOPOCTU XUMHUYECKOU
peaKkIuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHeImIHero Bo3aeictBus (mpuniui Jlelllatenne);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh XUMUUYECKHE MPOIECCHI,
JieXKaIue B OCHOBE MPOMBIIUICHHOTO TMOJYYEHUsS CEPHOM KHUCIIOThI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUNM 00 OOUIMX HAYyYHBIX MPUHIMUMNAX U
AKOJIOTUYECKUX MPOoOIeMax XMMUYECKOT0 TPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOJUTH BBIYUCICHUS C UCIIOIb30BAaHUEM
MOHSTUSI «MaccoBasi J0JIA BEIIECTBA B PacTBOpPE», 0OBbEMHBIX OTHOIICHUN Ta30B
IpU XUMUYECKUX PEAKIIUSIX, MAacChl BElIECTBA WK 00bEMa Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacce WU O0BEMY OJIHOTO M3 yYACTBYIOIIMX B PEAKIUH
BEIIECTB, TEIUIOBOTO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEILECTB, MPEBPAILECHNS U COXPAHEHUS YDHEPTHH;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAHUS XUMHUECKOU
OCYJIOH W Ja00OpaTOpHBIM OOOPYy/IOBaHHMEM, a TaKKe IpaBuja OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
AKCHEPUMEHT (pa3fioKeHUE MEPOKCHAA BOJAOPOJa B MPHUCYTCTBUU KaTaau3aTopa,
ONpEeNIeJICHHEe Cpelbl pPacTBOPOB BEIIECTB € MOMOILIBID YHUBEPCAIBHOIO
WHMKATOpa, BIUSHUE PA3IUYHBIX (AKTOPOB HA CKOPOCTh XMMHUYECKOUN pEakIuw,
peaknuu MOHHOTO OOMEHa, Ka4yeCTBEHHBIC peakiuu Ha cyinbdar-, kapOoHAT- H
XJIOpUA-aHUOHBI, HA KAaTHOH aMMOHUS, PEIICHHE IKCIEPUMEHTANBHBIX 3aJa4 IO
TeMaMm «Metamis» u «Hemeramnbl») B COOTBETCTBUU C NpaBUIIAMH TEXHUKHU
0€30MacHOCTU MPpU OOpallEeHUH C BEIIECTBAMH U JaOOPaTOPHBIM 000pPYOBAHHEM,

OpcaAcCTaBIATL PE3YIIbTATbl XHUMHYCCKOI'O JKCIICPUMCHTA B (bopMe 3aIIuCH1



YpaBHEHHUM COOTBETCTBYIOIIUX PEAKIUA U (HOPMYJIHPOBATH BBIBOJABI HA OCHOBE
ATUX PE3YJIbTATOB,;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATh XUMUUECKYIO
nHpopMaIMIO, TMOJy4aeMyl M3 Pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOM
KOMMYHUKanuu, MTHTEepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOJroAaTh  TpaBuja  AKOJOTHYECKHU
1eJIeCO00pa3HOro TMOBEACHUS B OBITY U TPYIAOBOW JAESATENBHOCTH B UEIIX
COXPAHEHHUS] CBOETO 3JI0POBbsI M OKpPYXalolleld MPUPOJHON Cpelibl, OCO3HABATh
OMACHOCTh BO3JICHCTBHS HA )KMBBIE OPTaHU3MbI ONPEICIEHHBIX BEIIECTB, TOHUMASI
cmbicn mokazarens [IJIK, mosicHaTh Ha mnpumepax crocoObl yMEHBIIECHUS WU
PEIOTBPAILICHHS UX BPEIHOTO BO3JICUCTBUS HA OPTraHW3M YEJIOBEKA;

JUIS 00YYaroIMXCsl ¢ OrPAaHUYCHHBIMU BO3MOXKHOCTSMHU 3/JI0POBbSI: YMEHHE
NPUMEHATh 3HaHHWS OO0 OCHOBHBIX JIOCTYIHBIX METOJIaX IO3HAHHS BEIIECTB U
XUMHYECKUX SBICHUM;

JUISE  CIENBbIX U CIa0OBUIALIIMX OOYyYaloUIUXcs: YMEHHE HCIOJIb30BaTh

penbeHO-TOUEeUHYI0 cucTeMy oOo3HaueHud JI. bpains s 3anucu XuMHUYECKHUX

dbopmyi.
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bubnuoteka
1 Beenenue (1 1) 1 LIOK https://myschool.ed
u.ru/
Octio e 1o bubnuoteka
HOBHBIE TIOHSITHS
2 3 1 LIOK https://myschool.ed
Y 3aKOHBI XUMUHU
u.ru/
bubnuoteka
3 I'ubpumu3anms. 1 LIOK https://myschool.ed
u.ru/
IMIecKas bubnuoteka
4 2 1 IIOK https://myschool.ed
KHHETHKA
u.ru/
PACTBODLL bubnuoteka
5 PEL- 2 LIOK https://myschool.ed
PacTBOpeHue
u.ru/
Baxwuerimme
CTACCEL bubnuoTeka
6 3 1 IIOK https://myschool.ed
HEOPraHMYeCKUX
. u.ru/
COCTMHCHU I
OkucauTenbHO-
BOCCTaHOBHTEJIbHBI bubmmorexa
7 4 LIOK https://myschool.ed
€ peaKIuu.
u.ru/
DIeKTpOIu3.
bubnuoTeka
8 3aueTHOE 3aHATHE 1 1 LIOK https://myschool.ed
u.ru/
Hroro no paszneny 17 2 2
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IMOYPOYHOE IINTAHUPOBAHHUE

3JIEKTUBHOI0 Kypcallkiacc

Ne Tema KoJimuecTBO 4acoB 3.]'[eKTp0HHl)Ie
ypoxa Beero (Komtpoan |IIpaktnuec JlaTa (undpossie)
HbIE KHe o0pa3oBaTejibHbIE
paﬁOTBI paﬁOTBI pecypcehl

1 |Benenue. CocraB u ctpoeHne 1 08.09 bubnmoreka
BELIECTBA. ITOK https://mys

chool.edu.ru/

2  |ATOMHO-MOJIEKYIISIPHOCYUYCHHE. 1 15.09 bubnmoreka [IOK https://myschool.edu.ru/
["a30BBIC3aKOHEI. 1 22.09 bubmmoreka ITOK https://myschool.edu.ru/
[pakTuyeckas pabora 1 1 29.09 bubnmoreka [IOK https://myschool.edu.ru/
Pemenue pacyeTHbIX

3a7a4 € MCIOJIb30BaHHEM
3aKOHA COXPAHEHUsSI MaCChl
BelecTra.
['ubpuau3ams 1 06.10 bubmuoreka ITOK https://myschool.edu.ru/
PJIEKTpOHHBIXOpOUTaseH. THIrbt
THOPHTU3AIINH.
[TpocTpaHCTBEHHASKOHDUTYPAITUSIM
OJIEKYJI.
CKOpOCTh TOMOTEHHBIX H 1 13.10 bubmuorexa [TOK https://myschool.edu.ru/
eTEPOreHHBIX XMMHUYECKUX
[pEaKLIHiA.
['ereporeHHsblil U
COMOT'CHHBIMKATAIN3.
KontponbHas padora 1 1 20.10 bu6muoreka ITOK https://myschool.edu.ru/
Perienue 3a7a4 Ha BHIYUCIICHUE
CKOPOCTH XMMHYECKOW PeaKinu
1 KOHCTaHTBI PABHOBECHSL.
Crioco0BI YHCIIEHHOT O 1 27.10 bu6muoreka ITOK https://myschool.edu.ru/
BBIPKEHHSI COCTaBa
[PACTBOPOB: MaccoBast O,
MOJISIpHAST TOJIsI, MOJISIpHAS U
HOpMaJbHAsl KOHIICHTPAIIUS.
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9 DJIEKTPOIUTHYCCKAS 10.10 butnnoreka LIOK https://myschool.edu.ru/
mucconnaiys. CHIbHBIC U cIa0ble
DIICKTPOJIUTHI.
KoHncTanTamucconuanmu.
10 Oco0EHHOCTH B3aUMOICHCTBUS 17.10 bubmoreka ITOK https://myschool.edu.ru/
KOHLIEHTPUPOBAHHON CEPHOM U
A30THOW KUCJIOT C METAJUIAMU U
HeMeTaJJTaMH.
11 [MpakTrueckas pabora Cou: 24.10 butnmoreka LIOK https://myschool.edu.ru/
KHCJIbIE, HOPMaJIbHBIC (CPEIHHE),
OCHOBHBIE, IBOWHBIE,CMEIIAHHBIE 1
KOMILIEKCHBIE, 0COOCHHOCTH MX
CTPOEHUSI U CBOWCTB.
12 ['maponus coneid. Pemenne 1.12 buobimoreka
HKCIIEPUMEHTAIbHBIX 3a/1a4. [IOK https://myschool.edu.ru/
13 Teoprs OKHCTUTENBHO- 08.12 bubmmorexa
BOCCTAHOBHTEIBHBIX PCAKIIHIA. ITOK https://myschool.edu.ru/
Tunsr OBP.
14 KouTponbHas pabora 15.12 bubmuorexa LIOK https://myschool.edu.ru/
15 JJeKTpoNnu3.  DIEKTPOIIH3 22.12 bubmuorexa ITOK https://myschool.edu.ru/
paciiaBoB M pPacTBOpPOB
cosieil.
16 PeriieHre pacyeTHBIX 3a1a4 Pa3HbIX 29.12 bubnunoreka

TUIIOB.3a4E€THOE3aHATHE

ITOK https://myschool.edu.ru/
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

1. Xumusa, 10 «imacc/ Tabpuensa O.C., OOmecTBO ¢ OrpaHUYEHHOUN
oTBeTCTBEHHOCThIO  «JIPODA»; AxmumonepHoe obmiectBo  «M3aaTenbcTBO
«IIpocsemienue»
2. Xumust, 11 xmace/ Tabpuensn O.C., OOmecTBo ¢ oOrpaHuYeHHOU
oTBETCTBEHHOCThIO  «JIPODA»; AxmumonepHoe o6miectBo  «M3marenbcTBO
«IIpocsemienue»

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

O.C.I'abpuensn, [.I'.JIpicoBa «Xumusi Metoaudeckoe mocodue — 0a30BbIN
YPOBEHDbY - M.: Ipoda 2022 roj.
2. O.CTlaopuensn, W.I'.OctpoymoB, «OOmias xXuMmus B TecTaxX, 3ajadax,
YIPaXHEHUSIX. 11 KJIacc» — M.: Hpoda, 2023 roJl.
3. O.Crlaopuensn, IILH.bepe3kun, A.A.YmakoBa «Xumus 11 kiacc:
KonTtponbHbie W TpoOBepouYHBIE pabOThI K y4ueOHUKY». — M.: [poda, 2021 .
4. O.C.I'abpuensn, I'.I'.JIeicoa, A.I'.Brenenckas «Xumus 11 knacc: HactonbpHas
KHura i yuurens».  Yacte 1 — M. poda, 2019  ron.
5. O.C.I'abpuernsn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc: HacronpHas
KHMra Uit yudrens».  Yacte 2 — M. lpoda, 2022  rogn.

6. O.C.TI'abpuensn, I1.B.PemeroB, W.I'.OctpoymoBa «3amaun 1O XUMHU H
criocoObl ux pemeHus» - M.: «JIpodar, 2021rox.

HOU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
MHTEPHET

ttp://www.chemnet.ru I'azera «Xumusi» u cait mia yuutens «f way Ha ypok
XUMUH

http://nim.1september.ru Emunas xomnekums IL{OP: IlpenmerHass KoJuIeKIus
«XuMus»
http://school-collection.edu.ru/collection/chemistryEctecTBeHHO-HaYyIHBIE
skcnepuMmeHThl: xumus. Komneknus Poccuiickoro o0ireo0pa3oBaTesbHOTO
nopTrasa

http://experiment.edu.ru AJIXUMUK: cauT JLIO. Ank6epoBoit
http://wwwalhimik.ru Bcepoccuiickass onuMIHaga I[MKOJIBHUKOB II0 XHMHH
http://chem.rusolymp.ru Opranudeckass XuMUsS: ODJICKTPOHHBIH YYeOHUK IS



CpenHen

IIKOJTBI
http://www.chemistry.ssu.samara.ru OCHOBBI XHMHHU: O3JICKTPOHHBIH Y4EeOHHK
http://wwwhemi.nsu.ru OTKpBITHIHA KOJIJIEIK: Xumus
http://www.chemistry.ru JlucTaHIIMOHHAS OJINMIIHAa 1o XMMHUU

TEJIEKOMMYHHUKAIIMOHHBIA 00pa30BaTeNbHbINA IPOEKT
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